This report deals with striking cardiac lesions which have been observed in a large number of our experimental rabbits. Into these animals had been injected material from patients afflicted with acute rheumatic fever. Whether these lesions closely resemble the Aschoff body, whether they are actually the results of our inoculations, are the problems posed in the following pages.
Authentic production of rheumatic fever in animals has never been achieved (1) . Many attempts have been described but they generally are unconvincing for one of two reasons: (a) either the minute pathology in the heart is dissimilar to the human standard (the lesions often bearing a greater resemblance to the embolic Bracht-Waechter bodies), (b) or else the lesions, though resembling those of the human disease, could not be justly ascribed to the specific inoculum employed. Experiments have suggested that these lesions, and even the rheumatic lesions of man, may be due to streptococci (2) , to various filtrable viruses (3) , to bacterial toxins (4) , to scurvy (5), or to an allergic response to horse serum (6, 7).
Methods
Spinal fluid specimens were obtained from patients who had active rheumatic infection associated with chorea3 Assuming that a rheumatic agent is present in the spinal fluid during active chorea, we sought to ascertain whether the disease could be produced by injecting the fluid intracerebraUy into rabbits. Hoping to enhance the virulence of the hypothetical factor, we engaged in serial brain to brain transfers for three to eleven passages over a period of more than a year. The hearts of all the rabbits were examined in the gross and microscopically. Microscopic studies of the brains disclosed only a non-specific foreign body reaction and were therefore discontinued after a time.
1 The patients were children 5 to 14 years old who were admitted to the Pediatric Service of Dr. Bda Schick to be treated for chorea. In all cases but one the spinal fluid was obtained before nirvanol or vaccine therapy hadbeen instituted. Of the six children, all had cardiac lesions. In four the carditis was clinically active. In two children rheumatic nodules were felt. In one child erythema multiforme was seen.
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The cerebrospinal fluid was withdrawn under precautions for asepsis. Between 5 and 10 cc. of fluid were available from each patient. Of this amount 0.5 cc. was reserved for injection into each rabbit. Cell counts, bacteriological spreads, and aerobic and anaerobic cultures showed that the spinal fluids were sterile and that the patients had no signs of meningeal irritation.
The intracerebral injection was done without trephining. The left orbitotemporal region having been shaved and sterilized with iodine and alcohol, a sharp 18 gauge needle containing a stylette was inserted through the skin just anterior to the ear and was plunged anteromedially through an undefended space in the skull which could be palpated between the ear and the orbital ridge. The needle easily penetrated the skull. It soon became evident that 0.5 cc. of spinal fluid or 0.25 cc. of 20 per cent brain emulsion were the maximum doses tolerated by the rabbits. With larger doses death was frequent during the succeeding 24 to 48 hours.
The majority of the animals in these series died spontaneously 15 to 25 days after the injection. A minority were killed by the intravenous injection of 20 cc. of air and examined immediately. At necropsy the brain was removed aseptically. One block of the left cerebral hemisphere was fixed in formalin for histopathological study. From another portion a 20 per cent emulsion in saline was prepared for further passages, with precautions for asepsis. The emulsions were studied bacteriologically. The remainder of the brain was stored aseptically in 33 per cent glycerine in the refrigerator.
The heart was similarly cultured. A portion of the heart was stored in 33 per cent glycerine in the refrigerator. The remainder was washed free of blood, fixed in formalin or Zenker's solution, sectioned, and stained with hematoxylin and eosin, Van Gieson, Mallory, and other special stains where indicated.
RESULTS
Of the 266 rabbits which thus received intracerebral inoculations, 80 (29.6 per cent) suffered cardiac lesions of varying severity. Most arresting were the microscopic lesions, assuming the proportions of a pancarditis in a number of the rabbits, with verrucous endocarditis, mononuclear inflammation of the pericardium, and disseminated foci of interstitial myocarditis, simulating occasionally the Aschoff body, and culminating in degeneration and scarring of the heart muscle.
The cardiac lesions have been graded arbitrarily as follows: Figs. 1 to 9 illustrate the nature and the severity of the lesions. Thus it appears that, following the intracerebral inoculation of human rheumatic material, the rabbits developed an inflammation of the heart. In spite of the discovery of these interesting lesions, several discrepancies seemed to exist between cause and effect.
1. Although definite cardiac lesions undoubtedly occurred, we were disappointed in our attempts to reproduce them consistently in successive animal transfers. The lesions appeared, skipped two to five passages, and then reappeared. In one series lesions were completely absent until the tenth passage. The explanation may be proferred, of course, that the intervening generations, though carriers, were insusceptible to the virus. Rivers has pointed out, however, that in virus diseases as a whole, infection should occur in almost 100 per cent of inoculations if the host is properly selected and if the animals have not become previously immunized to the disease. Since we should not expect in rabbits a spontaneous active immunity against human rheumatic virus, we concluded that our attempts to transmit the putative virus in serial brain to brain transfers were less than completely convincing.
2. Another discordant note was the occurrence of cardiac lesions in a few control rabbits at this time. A non-rheumatic cerebrospinal fluid (from a case of brain neoplasm) was being followed through several generations of brain to brain transfer as a control. Numerous rabbits were injected intracerebrally and intravenously with the common microorganisms found in rabbits at necropsy (Bacillus lepisepticus, B. alkaligenes, atypical B. coli, B. proteus), the flora of spontaneous rabbit diseases. Further controis were made of rabbits infected with vaccine virus and with a strain of vkus III (kindly supplied to us by Dr. Thomas M. Rivers). In addition, the hearts of 67 consecutive rabbits previously used in unrelated experiments were examined histopathologically. A few rabbits of these control groups showed mild or severe cardiac lesions.
The possibility was entertained then that a virus may have spread by contagion in the animal room. This theory was supported by the following observation. During the months of November and December a mortality of mild epizootic proportions occurred among the rabbits throughout the animal room. The great majority of animals with mild and severe cardiac lesions succumbed during these 7 weeks. A critical analysis of all the hearts studied does in fact indicate that striking cardiac inflammation was present in a large number of the animals which died at this time, whether they had been injected with spinal fluid, or some control inoculum, or even if they had been completely innocent controls which had never been treated in any way.
In short, we have injected rheumatic cerebrospinal fluid into rabbit brains hoping to produce cardiac lesions. We have found cardiac lesions, even lesions that resemble Aschoff bodies. The lesions have not been the banal loci of toxic degeneration or acute suppuration which could easily be dis-regarded. They have been foci of interstitial myocarditis of a more subtle sort, to which Dr. Louis Gross applied the term "Aschoffoid. ''2 They have been verrucous swellings of the chordae and valves, with fibrinoid degeneration, as well as intense interstitial valvulitis and mononuclear pericarditis (Figs. 1 to 9) . The verrucae themselves have not proven to be recent thrombi merely adherent to the endocardium 3 but completely endothelialized excrescences in which the connective tissue stains disclosed successive lamellations of reduplicated endocardium. These lesions, bearing a striking resemblance to those of rheumatic fever in man, include verrucous endocarditis, mononuclear pericarditis, and interstitial myocarditis with foci simulating the Aschoff body. A survey of these lesions and their incidence has made us suspect that they were due to spontaneous rabbit disease, epizootic in nature.
DISCUSSION
We are not convinced that the spinal fluid caused the cardiac lesions, because attempts to transmit the lesions in series were fruitless and because similar lesions occurred in control rabbits. We are led to the conclusion that we have observed in our rabbits an epizootic of unknown etiology which produced these remarkable cardiac lesions. Entirely speculative is the thought that this pancarditis in rabbits may represent in this species a counterpart of rheumatic pancarditis in man.
Acute lung infections are caused by different microorganisms in different species (paratyphosus in mice, lepisepticus in rabbits, suipestifer in swine, pneumococcus in man, psittacosis in parrots). But the pulmonary lesions in all are similar. It is conceivable that the rabbit's heart is likewise vulnerable to invaders different from those affecting the human heart. Koch's postulation, that a disease must be duplicated in lower animals by the microorganism recovered from human cases, has rarely been obeyed in actuality. True, the pneumococcus is lethal for mice, but it kills with septicemia and not with pneumonitis. We may almost state as a general rule that a given microorganism causes in lower animals a disease quite different from that which it causes in man, localizing in different organs and tissues. And as a corollary we may note that when an infection of a certain organ does
We are deeply indebted to the late Dr. Louis Gross for the time which he devoted to the pathological aspect of this work. Impressed with the resemblance of certain lesions to the Aschoff bodies in rheumatic myocarditis, he applied to them the term, "Aschoffoid."
a Such as those recently described by Andrei and Ravenna (Arch. Int. Med., 1938, 62, 377) .
occur in a lower animal, pathologically similar to that found in man, it is exceptional to find both diseases caused by the same microorganism. A recent paper (8) describes migrating arthritis in mice caused by a pleuropneumonia-like microorganism. This microorganism, prevalent in mice, and unknown in man, seems to produce in the mouse an arthritis, clinically and pathologically similar to that of human rheumatic fever.
Whether our findings have been caused by a human rheumatic virus, or whether, as we consider more probable, we have come upon a rabbit counterpart of the human pancarditis (etiologically distinct, but pathologically similar), we trust that this report may help other workers to eliminate one source of confusion when they evaluate cardiac pathology in rabbits.
SUMM./kRY
Cardiac lesions, resembling those of human rheumatic fever, have been observed in rabbits during the course of a seemingly spontaneous epizootic.
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EXPLANATION OF PLATES
Hematoxylin and eosin staining were used throughout. 
